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It SIDESTREAM SMOKE CHAMBER 


A. Objective : Operate an environmentally controlled chamber to measure selected 
components of sidestream smoke. 

B. Results : Chamber runs using five cigarettes per run to investigate aerosol properties 
of IM13 controls and of three models from the magnesium carbonate mechanistic 
study have been completed. The results indicated that the low sidestream models 
X6D0BPQ (paper - 63g/m 2 , 35% CaC0 3 filler, 8% KH 2 P0 4 , 3% malonic acid, 4i 
Coresta) and X6D0BPU (paper - 42g/m 2 , 30% hydromagnesite filler, 11% potassium 
succinate, 12 Coresta) had substantially smaller mean particle diameters, 0.118 and 
0.122 pm, respectively, than the control X6D0BPP (paper - 25g/m 2 , 25-30% CaC0 3 
filler, 0.6% citrate, 34 Coresta) and IM13 cigarettes with mean diameters of 0.139 
and 0.141 pm, respectively. The data represents an average of five runs each for the 
BP series cigarettes and six runs for the IM13 models. An improved dillition device 
is being investigated for sampling into the LASX particle size distribution instrument 
and this instrument has recently been returned after repair and recalibration by the 
manufacturer. 

A chamber study to compare the new single wrapped Super Slims prototype withthe 
current double wrapped model is under way in the chamber. Normal analyses are 
being carried out in support of the planned introduction of the single wrapped modfel. 
Smokings have been completed on the prototype CORESTA apparatus to generate 
mainstream and sidestream TPM and puff count data on these two models. 

A memo has issued describing the efforts to improve ammonia collection and 
analysis. This investigation involved a comparison of acid washed silica gel tubes 
with the bubblers used in the past. These commercially available tubes may offer 
advantages in ease of analysis as well as in reproducibility and sensitivity. 

Preparations are underway to initiate a new study in conjunction with the BCR 
Division to assist them in their collection and quantitative analysis of compounds of 
interest. 

Efforts in anticipation of the new analytical study in conjunction with sidestream 
subjective evaluations continue. Contacts with Engineering personnel have initiated 
design work for chamber modifications to permit subjective evaluations. An initial 
subjective study is underway with ARD personnel to determine if sidestream 
subjective differences do exist between cigarettes of considerably different 
composition in the wrapper. 

It has been reported that 3-vinyIpyridine might be a good marker for gas phase 
constituents of sidestream smoke. This material is not commercially available due to 
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its propensity to polymerize. Attempted synthesis of a release agent to provide 3- 
vinylpyridine as a control is underway by another division member. 

Major maintenance involvement occurred during this peiiodl A blade broke and flew 
off from the ceiling fan. A new fan was installed. Service checks were carried out 
on the overall Honeywell system, on the condensor units, on several of the ondine 
analyzers and on the boiler and Borgwaldt smoking machine. 


C. Plans : Chamber runs will continue as required! Plans continue to be formulated to 
utilize the chamber to conduct a large scale investigation to address the issues related 
to sidestream odor and irritation and to simultaneously collect analytical data while 
conducting subjective evaluations. Trapping and analysis studies will continue. 

n. SIDESTREAM SMOKE 

A. Objective : Conduct studies on sidestream smoke including; development of methods 
for collection and analysis of sidestream semivolatiles and gas phase; visibility 
determinations; analysis of selected materials relating to sidestream> odor and' 
irritation; development of proprietary products. 

B: Results : The Analytical Controls-Hcwlett Packard 5890 multidimensional capillary 
gas chromatograph has been installed and is operational. Initial problems have been 
remedied! An initial study to determine utility was carried out with a flavor extract 
derived from XAD resin extracts from the ART water column. Samples were 
investigated to determine the location and size of certain flavor compounds. This 
was carried out by chromatographing the mixture with the precolumn, turning the 
hydrogen flow off to use the detector as a sniff port; rechromatographing to profile 
the odors and heartcutting one of the most significant odors to the secondary 
analytical column. It was found that this odor was located on the secondary column' 
in an area with peaks alhiost too small to detect by FID. This demonstrates the 
organoleptic importance of peaks which are exceptionally small when detected 
analytically. A section of the primary column chromatogram containing some 98% 
of the detected peaks was found to contain virtually no odor. A nine second cut 
from the primary column, containing one or two broad peaks, was shown to contain' 
as many as 40-50 peaks when rechromatographed on the secondary column, thus 
demonstrating the separative power of multidimensional chromatography. 

The O.I.-H.P. gc/ms has been installed and is operational. It has been used in the 
conventional injection mode for several projects. 

C. Plans : The 0,1,-H.P. and the Analytical Controls - Hewlett Packard systems will 
continue to be utilized in the study to attempt to determine analytical parameters 
responsible for sidestream subjective differences. 
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m. MISCELLANEOUS 

1. Neutron radiography - The measurement of condensibles behind the cigarette coal has 
begun using IM13 cigarettes. Some interesting preliminary observations Have been, 
made with the initial smokings. The first density data taken immediately after the 
lighting puff has previously been used as the control or "zero" line and all 
subsequent data has been compared to this. During the recent upgrade of the system, 
the density data from the unlit cigarette was used as the "zero" line. The first results 
using this new procedure showed that there is a large density loss throughout the 
cigarette when the cigarette is lit (with a match). Presumably, water is stripped from 
the cigarette by the hot gases from the match. The effect is much greater than the 
small density losses seen during dry puffing. A series of replicates is being run to 
determine the magnitude of this effect An automatic lighter will be added to permit 
lighting of the cigarettes directly in the beam. 

2. Infrared camera - Two members of the Division attended an operator’s training 
course on the new IR camera. A memo has been written describing the course 
content. The camera has been set up to examine low sidestream cigarette models 
versus controls. System improvements have been made including a mote secure 
mount for the camera and an improved cigarette viewing cell. A new version of the 
software for analyzing the IR camera images has been ordered as has a new 
temperature readout for the calibration blackbody. 

3. Pyrolysis gc/ms analyses were conducted in support of the menthol release and' ART 
programs and to supply information on potential new materials for use with our 
products. 

4. Analysis of aldehyde samples in support of BCR efforts was completedl A memo 
was issued describing this work. 

5. Familiarization with the Perkin Elmer-Nelson Turbochrom software continues. The 
system in the lab has been connected to selected gc’s and is being used to monitor 
FID and SCD (sulfur) signals from sidestream smoke samples. Upgrades for 
additional systems will be arriving and these will be installed prior to hooking up 
additional instrumentation. 
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